Intracellular calcium requirements for beta1 integrin activation.
Human polymorphonuclear leukocytes (PMNs) express beta1 integrins that mediate adhesion to extracellular matrix proteins following stimulation with agonists that induce an increase in intracellular calcium. The purpose of these studies was to determine the contribution made by alterations in intracellular calcium ([Ca++]i) to inside-out activation of beta1 integrins using dimethyl sulfoxide (DMSO)-differentiated granulocytic HL60 cells as a model of human PMNs. Activation of beta1 integrins was determined by measuring the expression of an activation-dependent epitope on the beta1 subunit that is recognized by monoclonal antibody (mAb) 15/7. Exposure of granulocytic HL60 cells to calcium ionophore ionomycin (800 nM) alone did not increase the binding of mAb 15/7 to the cell surface, nor did it increase beta1 integrin-mediated adhesion of the cells to fibronectin. Similarly, exposure of the cells to the direct protein kinase C (PKC) activator, dioctanoylglycerol (di-C8) at 100 microM, neither increased binding of mAb 15/7 to these cells nor adhesion to fibronectin. Simultaneous addition of di-C8 and ionomycin, however, caused a significant increase in the expression of the 15/7 epitope and cell adhesion, suggesting synergy between elevating [Ca++]i and stimulating PKC in beta1 integrin activation. Chelation of [Ca++]i with Quin-2 and EGTA reduced both basal (unstimulated) expression of the 15/7 epitope and basal adhesion of granulocytic HL60 cells to fibronectin. In addition, chelation of [Ca++]i caused a significant decrease in 15/7 binding and adhesion stimulated by low (1 ng/ml) concentrations of phorbol myristate acetate (PMA). The inhibitory effect of [Ca++]i chelation on beta1 integrin activation was reversed by repleting [Ca++]i with ionomycin in a Ca++-containing buffer, or by the addition of higher concentrations of PMA (10 ng/ml). These data suggest a role for [Ca++]i in inside-out activation of beta1 integrins, probably through a synergistic effect with PKC activation.